Enhancement of the antineoplastic effect of mitomycin C by dietary fat.
In the present study, we investigated the effects of high dietary fat on the growth of MX-1 heterotransplanted in athymic mice and its response to mitomycin C (MC) treatment. We found that high fat intake (25% corn oil, w/w) significantly increased tumor growth, but at the same time it also increased the tumor response to MC treatment compared to the control low fat diet (5% corn oil, w/w). In the tumors from mice fed either low (5% w/w) or high (25% w/w) fat, MC treatment induced oxidative challenge, indicated by significantly increased tumor total superoxide dismutase, catalase, glutathione peroxidase, and glutathione S-transferase peroxidase activities, as well as increased tumor lipid peroxidation. On the other hand, glutathione reductase activity was inhibited by MC treatment. Some of the enzymes which are known to activate MC, such as cytochrome b5 reductase and DT-diaphorase, were also induced in the tumor by high dietary fat intake. The enzyme activities in hepatic tissues were also altered by dietary fat and MC treatment but to a lesser extent. We conclude that high dietary fat intake could enhance the chemotherapeutic effect of MC by increasing MC-activating enzyme activities. The observed increase in lipid peroxidation after MC treatment in MX-1 human mammary carcinoma implanted in the nude mice could result from the observed inhibited glutathione reductase activity. It is tempting to speculate that this might be another antineoplastic mechanism for MC in addition to its known role as a bioreductive alkylating agent. Alternatively, glutathione reductase may be a target for bioreductive alkylation.